PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2001 -281 909 

(43)Date of publication of application : 10.10.2001 



(51)IntCI. 




G03G 9/08 




(21 Application number : 


: 2000-095677 


(71)Applicant : 


: NIPPON ZEON CO LTD 


(22)Date of filing : 


30.03.2000 


(72)Inventor : 


KISHIMOTO TAKUJI 



(54) ELECTROSTATIC IMAGE DEVELOPING TONER 

(57)Abstract: 



PROBLEM TO BE SOLVED: To provide an electrostatic image developing toner having low fixing temperature 
which can respond for the requirements of energy saving, fast printing and copying and color printing or the like, 
which has excellent storage property and fluidity and high offset temperature and which can form an image of 
good picture quality with high resolution. 

SOLUTION: In the electrostatic image developing toner containing at least a binder resin, a coloring agent and a 
polyfunctional ester compound, the polyfunctional ester compound is an aromatic polyvalent carboxylic acid 
alkylester having >15 carbon atoms in the alkyl part 
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CLAIMS 



[Claim(s)] 

[Claim 1]A toner for electrostatic charge image development characterized by this polyfunctional ester 
compound being aromatic-polyvalent-carboxylic-acid alkyl ester whose number of carbon atoms of an alkyl part 
is 15 or more in a toner for electrostatic charge image development which contains binding resin, colorant, and a 
polyfunctional ester compound at least. 

[Claim 2]The toner for electrostatic charge image development according to claim 1 which is that aromatic- 
polyvalent-carboxylic-acid alkyl ester indicates a maximum endothermic peak to be to a 50-80 ** field in a DSC 
curve measured with a differential scanning calorimeter at the time of temperature up. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]About the toner for electrostatic charge image development for developing the 
electrostatic latent image formed on the photo conductor by xerography, an electrostatic printing method, etc., 
in more detail [ both ], this invention is excellent in fixability and preservability (blocking resistance), and relates 
to the toner for electrostatic charge image development which can moreover form a high-definition picture. 
[0002] 

[Description of the Prior Art]In image forming devices, such as an electrophotography device and an 
electrostatic printing device, on the photo conductor electrified uniformly and uniformly, image exposure is 
performed, an electrostatic latent image (electrostatic charge image) is formed, and negatives are developed by 
ranking second and making a developer adhere to an exposure region or a non exposure area. After the 
developer image formed on the photo conductor is transferred on transfer materials, such as paper and an OHP 
sheet, it is usually fixed to it on a transfer material by various methods, such as heating, application of pressure, 
and solvent vapor. As a developer, the toner for electrostatic charge image development which consists of a 
coloring particle which distributed colorant and other additive agents (for example, a charge controlling agent, a 
release agent, etc.) is used into binding resin. 

[0003]Conventionally, the pulverizing method toner which ground to thermoplastics the resin composition which 
carried out melting mixing of colorant or the other additive agents as a toner for electrostatic charge image 
development, and was produced by classifying was in use. In recent years, polymerization process toner also 
with an abbreviation of complicated processes, such as grinding and a classification, control of particle diameter 
is easy and possible and good image quality is used widely. Generally polymerization process toner the monomer 
composition containing a polymerization nature monomer, colorant, a charge controlling agent, a release agent, 
etc., After supplying to the drainage system carrier fluid inside of the body containing dispersion stabilizer, 
distributing using the agitating equipment which has high shearing and making the detailed drop of this monomer 
composition form, it is manufactured by carrying out suspension polymerization. The polymer generated by the 
polymerization of a polymerization nature monomer serves as binding resin, and colorant and other additive 
agents are distributing in it. 

[0004]It is minute to the toner for electrostatic charge image development, the picture of the outstanding high- 
concentration image quality can be formed in it, and image quality does not deteriorate in it by change of 
environment, such as temperature and humidity, either, but, moreover, it is required for it are continuous printing, 
that a consecutive copy should be possible, etc. In addition to these characteristics, the toner for electrostatic 
charge image development is urged to be able to respond to that it can contribute to energy saving, printing, and 
improvement in the speed and colorization of a copy etc. these days. Therefore, moreover, in addition, the toner 
for electrostatic charge image development is urged to improve fixability, such as a fall of fixing temperature, 
without maintaining high definition and spoiling preservability. 

[0005]Specifically in image forming devices with which the toner for electrostatic charge image development is 
used, such as a copying machine of an electrophotographying system, and a printer, reduction of power 
consumption is attained these days. The process of consuming energy also especially in an 
electrophotographying system is a fixing process for being established, after transferring the toner image on a 
photo conductor on transfer materials, such as paper. Generally, in the fixing process, in order to fix a toner 
image on a transfer material, the fixing roll and fixing belts which were heated at not less than 150 ** are used, 
and the electrical and electric equipment is used as the energy source. Lowering this fixing temperature is called 
for from a viewpoint of energy saving. 

[0006]Improvement in the speed of printing speed or copy speed is called for these days. While compositeHzing 
of an image forming device and the network of a personal computer progress especially, the demand to high 
speed printing or high speed copying is increasingly stronger. Therefore, in the high speed printer or the high 
speed copying machine, shortening of fixing time is needed. 

[0007]In the design of the toner for electrostatic charge image development, there is a method of reducing the 



glass tranisition temperature of binding resin as the technique of meeting the demand from such an image 
forming device. However, if the glass transition temperature of binding resin is reduced, all over preservation of a 
toner, or the toner box of a developer, particle toner will cause blocking mutually, and will be floe, and it will be a 
toner what is called with bad preservability. 

[0008]These days, the color printing and color copying art by an electrophotographying system are developed. In 
order to perform color printing and color copying, usually the electrostatic latent image on a photo conductor 
was developed using the color toner of 3 thru/or 4 colors, and was transferred at once or one by one on the 
transfer material, and it is established after an appropriate time. For this reason, the thickness of the toner 
established compared with a monochrome image becomes thick. In order to make it color to a predetermined 
color tone with mixed colors, it is required at the time of fixing to carry out melting of two or more overlapping 
color toner uniformly. 

[0009]Therefore, it is necessary to make it easy to design the melt viscosity near fixing temperature low 
compared with the conventional thing, and to fuse in color toner. There are methods, such as making the 
molecular weight of binding resin low, or lowering glass transition temperature as the technique of making melt 
viscosity of a toner low, compared with the conventional toner. However, by any method, it will be easy to cause 
blocking and will be a toner with bad preservability. Thus, adoption of the refining technique of the toner 
corresponding to energy saving, improvement in the speed of printing or a copy, and colorization will reduce the 
preservability of a toner. 

[0010]Before, in order that low temperature fixability may obtain the good toner for electrostatic charge image 
development, the low softening point material which has the mold-release characteristic of paraffin wax etc. is 
made to exist in a toner, and the method of lowering the softening temperature of a toner is proposed (JP,63- 
173067A JP.6-161 144 A etc.). However, it is difficult to attain high definition and to make low temperature 
fixability and preservability balance highly in such a toner. 

[001 1]In JP,5-197193,A, particle toner contains high softening point resin (A) and low softening point material 
(B) in polymerization process toner, The A phase which makes high softening point resin a subject exists near 
the surface, and the toner of phase separation structure with which the B phase which makes low softening 
point material a subject does not exist near the surface is proposed. However, the fixing temperature of blocking 
resistance of a good thing is still high, and this toner does not have enough low temperature fixability. It is 
difficult to make a polymerization nature monomer contain low softening point material, such as an insoluble wax, 
so much in a toner. And if low softening point material is made to exist in a toner with the addition shown in the 
example of this gazette, it is difficult to become superfluous [ gloss ] and to obtain good image quality. 
[0012]The toner for electrostatic charge image development containing the polyfunctional polyester compound 
which has binding resin, colorant and the 3rd class, and/or a quaternary carbon atom, and is obtained from the 
alcohol compound or carboxylic acid compound of two or more organic functions is proposed by JP,7-9851 1,A. 
In this gazette, this toner is excellent in low temperature fixability, offset-proof nature, etc., and is indicated to 
be suitable for formation of a full color image. However, since crystallinity is high, in order to make it contain in 
polymerization process toner, it is necessary to dissolve the polyfunctional polyester compound concretely 
shown in this gazette at an about 60 ** elevated temperature into a polymerization nature monomer. Since a 
polymerization initiator will also be supplied at an elevated temperature after dissolving polyfunctional polyester 
in a polymerization nature monomer at an elevated temperature, control of a polymerization reaction is difficult 
and it is not easy to obtain a uniform toner. 

[0013]In the toner which contains binding resin, colorant, and a wax at least, the toner which contains a specific 
ester compound as this wax is proposed by JP.1 1-133657,A. However, in order to make this ester compound 
contain in polymerization process toner, it is necessary to warm a polymerization nature monomer at about 65 
**. It is indicated in the state where this wax is not compatible in this gazette with binding resin that it is 
preferred spherical substantially and/or to distribute in the shape of stripes with the **** form. However, if the 
wax which bears plasticization of binding resin at the time of fixing carries out phase separation and exists in the 
inside of a toner, great quantity of heat is actually needed for carrying out melting of the toner at the time of 
fixing, and it moves against low energyHzation. 
[0014] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the toner [ fixing 
temperature is low, and can respond to energy saving, printing, improvement in the speed, colorization of a copy, 
etc., moreover, in addition, excel in preservability and mobility, and offset temperature is high, and ] for 
electrostatic charge image development which can form good image quality with high resolution. 
[0015]In the toner for electrostatic charge image development which contains binding resin, colorant, and a 
polyfunctional ester compound at least, and contains various additive agents if needed further as a result of 
inquiring wholeheartedly, in order that this invention person may attain said purpose, It found out that said 
purpose could be attained by making the aromatic-polyvalent-carboxylic-acid alkyl ester whose number of 
carbon atoms of an alkyl part is 1 5 or more contain as this polyfunctional ester compound. Since this specific 



polyfunctional ester compound has the good solubility over a polymerization nature monomer, application to 
polymerization process toner is easy for it. This polyfunctional ester compound acts as modifiers, such as a 
softener, a release agent, and offset inhibitor, to a toner. This invention comes to be completed based on these 
knowledge. 
[0016] 

[Means for Solving the Problem]In a toner for electrostatic charge image development which contains binding 
resin, colorant, and a polyfunctional ester compound at least according to this invention, A toner for 
electrostatic charge image development, wherein this polyfunctional ester compound is aromatic-polyvalent- 
carboxylic-acid alkyl ester whose number of carbon atoms of an alkyl part is 1 5 or more is provided. 
[0017] 

[Embodiment of the Invention]The aromatic-polyvalent-carboxylic-acid alkyl ester used by aromatic-polyvalent- 
carboxylic-acid alkyl ester t his invention, The aromatic polyvalent carboxylic acid which has a carboxyl group 
two or more, and the number of carbon atoms are 15-30, and a polyfunctional ester compound more preferably 
obtained by the straight chain shape of 16-25, or dehydration condensation with branched state higher alcohol 
preferably 15 or more. If there are too few carbon atoms of an alkyl part, aromatic-polyvalent-carboxylic-acid 
alkyl ester will work as a plasticizer to binding resin, the glass transition temperature of a toner will fall more 
than needed, and preservability will be a bad toner. 

[0018]As an example of aromatic polyvalent carboxylic acid, alt.phthalic acid, isophthalic acid, 
Benzenedicarboxylate;1,2,3-benzene tricarboxylic acid, such as terephthalic acid and 5-methyliso phthalic acid, 
1 ,2,4-benzenetricarboxylic acid, 1 ,3,5-benzene tricarboxylic acid, etc. describe them, and NZEN tricarboxylic 
acid;l, 2 and 3, 4-benzenetetracarboxylic acid, Benzenetetracarboxylic acid, such as 1,2,3,5- 
benzenetetracarboxylic acid and 1,2,4,5-benzenetetracarboxylic acid; Benzene carboxylic acid, Benzene 
carboxylic acid, such as methylbenzene pentacarboxylic acid; naphthalene-dicarboxylic-acid;, such as 
benzenehexacarboxylic acid;1 and 8-naphthalene dicarboxylic acid, is mentioned. 

[0019]As an example of higher alcohol in which the number of carbon atoms is 15 or more, Pentadecyl alcohol 
(C= 15), cetyl alcohol (C= 16), Pass and PUTADE sill alcohol (C= 17), stearyl alcohol (C= 18), Nonadecyl alcohol 
(C= 19), eicosyl alcohol (C= 20), behenyl alcohol (C=22;1-docosanol), ceryl alcohol (C= 26), MESHIRIRU alcohol 
(C= 30), etc. are mentioned. 

[0020]The dehydrating condensation reaction of aromatic polyvalent carboxylic acid and higher alcohol can be 
obtained by not being restricted especially if it is the conditions from which alkyl ester is obtained, for example, 
making aromatic-polyvalent-carboxylic-acid halide and higher alcohol react in a suitable solvent and under basic 
conditions. Since what shows a maximum endothermic peak to a 50-80 ** field also in aromatic-polyvalent- 
carboxylic-acid alkyl ester in the DSC curve measured with a differential scanning calorimeter at the time of 
temperature up can give the toner excellent in low temperature fixability, it is especially preferred. 
[0021] As for aromatic-polyvalent-carboxylic-acid alkyl ester, since the monomeric mixture containing styrene or 
styrene is used as a polymerization nature monomer in many cases when manufacturing a toner by the 
polymerizing method, it is preferred that the solubility over styrene is good. As for aromatic-polyvalent- 
carboxylic-acid alkyl ester, specifically, it is preferred that the dissolved amount (g/100gST; 35 **) to 100 g of 
styrene measured at 35 ** is not less than 5g. Not less than 10g of this dissolved amount is not less than 15g 
especially preferably more preferably. If there are too few dissolved amounts to styrene in 35 ** of aromatic- 
polyvalent-carboxylic-acid alkyl ester, the solubility of the aromatic-polyvalent-carboxylic-acid alkyl ester to the 
polymerization nature monomer containing styrene will fall. Therefore, the content of the aromatic-polyvalent- 
carboxylic-acid alkyl ester in polymerization process toner runs short, and it becomes difficult to fully lower 
fixing temperature. If there are too few these dissolved amounts, it will be necessary to heat to an elevated 
temperature dissolving the aromatic-polyvalent-carboxylic-acid alkyl ester of quantity sufficient in a 
polymerization nature monomer. And even if it heats and dissolves such aromatic-polyvalent-carboxylic-acid 
alkyl ester into a polymerization nature monomer, it becomes easy to scatter into the generated polymerization 
process toner by uneven. 

[0022]As for the acid value of the aromatic-polyvalent-carboxylic-acid alkyl ester used by this invention, it is 
preferred that they are 2 or less mgKOH/g. The maximums of acid value are 1.0 mgKOH/g especially preferably 
1.5 mgKOH/g more preferably. The minimums of acid value are 0.05 mgKOH/g preferably. If the acid value of 
aromatic-polyvalent-carboxylic-acid alkyl ester is too high, it will have an adverse effect, when corning the drop 
of a monomer composition in a drainage system carrier fluid body, and it will become difficult to corn the drop 
particles where whose particle size distribution was uniform and was stabilized. The electrostatic property under 
high-humidity /temperature becomes unstable [ the toner containing the aromatic-polyvalent-carboxylic-acid 
alkyl ester whose acid value is too high ], and it becomes difficult to obtain sufficient image concentration. 
[0023]As for the hydroxyl value of the aromatic-polyvalent-carboxylic-acid alkyl ester used by this invention, it 
is preferred that they are 2 or less mgKOH/g. The maximums of a hydroxyl value are 1.0 mgKOH/g especially 
preferably 1.5 mgKOH/g more preferably. In many cases, the minimums of a hydroxyl value are 0.1 mgKOH/g. If 



the hydroxy I value of aromatic-polyvalent-carboxylic-acid alky I ester is too high, when corning the drop of a 
monomer composition in a drainage system carrier fluid body, In addition to the particle size distribution of a 
drop spreading easily, aromatic-polyvalent-carboxylic-acid alkyl ester gathers in the drop surface easily, and 
moreover, since compatibility with the drainage system carrier fluid object of this aromatic-polyvalent- 
carboxylic-acid alkyl ester is high, coalescence of drops takes place easily. 

[0024]The aromatic-polyvalent-carboxylic-acid alkyl ester used by this invention has the various characteristics 
like the above, and it is preferred that it is what shows a maximum endothermic peak to a 50-80 ** field at the 
time of temperature up in the DSC curve measured with a differential scanning calorimeter. The aromatic- 
polyvalent-carboxylic-acid alkyl ester which has maximum endothermic peak temperature in 50-80 ** is low 
softening point material, and can fully be contributed to the low temperature fixability of a toner. 50-70 ** of 
this maximum endothermic peak temperature is 50-65 ** especially preferably more preferably. Its offset 
temperature is high and the toner containing such aromatic-polyvalent-carboxylic-acid alkyl ester is excellent in 
hot offset-proof nature while it is excellent in low temperature fixability. 

[0025]The using rate of aromatic-polyvalent-carboxylic-acid alkyl ester is usually one to 1 5 weight section 
preferably 0.1 to 20 weight section to polymerization nature monomer 100 weight section which forms binding 
resin or binding resin of a toner. If the using rate of aromatic-poiyvalent-carboxylic-acid alkyl ester is too small, 
it will become difficult to obtain the toner excellent in low temperature fixability. If the using rate of aromatic- 
polyvalent-carboxylic-acid alkyl ester is too large, hot offset-proof nature will fall or it will become easy to 
produce the toner filming on the surface of a photo conductor. 

[0026]At least, the toners for electrostatic charge image development of toner this invention for electrostatic 
charge image development should just be binding resin, colorant, and a coloring particle containing said aromatic- 
polyvalent-carboxylic-acid alkyl ester, are not restricted in particular by the manufacturing method, for example, 
can be obtained by pulverizing method or the polymerizing method. As a polymerizing method, an emulsion 
polymerization method, a condensation method, the distributed polymerizing method, a suspension polymerization 
method, etc. are mentioned. According to the polymerizing method, the particle toner of micron order can be 
directly obtained by comparatively small particle size distribution. The toner of this invention has a preferred 
toner (capsule toner) which has the core shell structure which formed the resin coating layer in the surface of a 
coloring particle from a viewpoint of low temperature fixation. As for the toner of this invention, it is preferred 
especially from a viewpoint of the developer characteristic that it is polymerization process toner obtained by a 
suspension polymerization method. 

[0027]The polymerization process toner by suspension polymerization can be obtained by carrying out 
suspension polymerization of a polymerization nature monomer, colorant, and the monomer composition 
containing aromatic-polyvalent-carboxylic-acid alkyl ester at least in the drainage system carrier fluid body 
containing dispersion stabilizer. The polymer which a polymerization nature monomer polymerizes and generates 
serves as binding resin. 

[0028]The toner which has core shell structure can be manufactured by methods, such as the spray dry method, 
an interface reaction method, the insitu polymerizing method, and a phase separation method. Especially an in 
situ polymerization method and a phase separation method have well preferred manufacturing efficiency. In the 
drainage system carrier fluid body containing dispersion stabilizer, at least specifically A polymerization nature 
monomer, Make into a core particle the colored polymer particle obtained by carrying out suspension 
polymerization of colorant and the monomer composition containing aromatic-polyvalent-carboxylic-acid alkyl 
ester, and suspension polymerization of the polymerization nature monomer for shell is carried out under 
existence of this core particle, It can obtain by forming the polymer layer (shell) which covers a core particle. 
The polymer layer formed by the polymerization nature monomer for shell polymerizing turns into a resin coating 
layer. Various additive agents, such as a cross-linking monomer, a macro monomer, a regulator, a charge 
controlling agent, a general-purpose release agent, lubricant, and a distributed auxiliary agent, can be included in 
a polymerization nature monomer composition if needed. 

[0029](1) As a polymerization nature monomer polymerization nature monomer, a monovinyl system monomer is 
preferred. Specifically Styrene monomer; acrylic acid, such as styrene, vinyltoluene, and alpha-methylstyrene, 
Methacrylic acid; Methyl acrylate, ethyl acrylate, acrylic acid propyl, Butyl acrylate, 2-ethylhexyl acrylate, acrylic 
acid dimethylaminoethyl, Methyl methacrylate, ethyl methacrylate, methacrylic acid propyl, Butyl methacrylate, 
2-ethylhexyl methacrylate, dimethylaminoethyl methacrylate, The derivative of acrylic acid, such as acrylonitrile, 
a methacrylonitrile, acrylamide, and methacrylamide, or methacrylic acid; Ethylene, Ethylenic unsaturation 
monoolefins, such as propylene and butylene; VCM/PVC, Vinylic halide, such as vinylidene chloride, vinyl, 
fluoridation; Vinyl acetate, Vinyl ester, such as vinyl propionate; Vinyl ether; vinyl methyl ketone, such as 
vinylmethyl ether and vinylethyl ether, Vinyl ketone, such as methyliso propenyl ketone; nitrogen-containing vinyl 
compound L such as 2-vinylpyridine, 4-vinylpyridine, and N-vinyl pyrrolidone, ]; etc. are mentioned. A monovinyl 
system monomer is independent, respectively, or can be used combining two or more monomers. It is preferred 
to use together a styrene monomer and the derivative of acrylic acid (meta) among monovinyl system 



monbmers. 

t0030](2) If a cross-linking monomer and/or a cross-linking polymer are used with a cross-linking monomer and 
a cross-linking polymer polymerization nature monomer, it is effective in a hot offset improvement. A cross- 
linking monomer is a monomer which has a carbon-carbon unsaturated double bond in which two or more 
polymerizations are possible. Specifically Aromatic divinyl compound; ethylene glycol dimethacrylate, such as 
divinylbenzene, divinylnaphthalene, and these derivatives, Diethylene nature unsaturated carboxylic acid ester, 
such as diethylene-glycol dimethacrylate; 1 ,4-butanediol, The AKURI (meta) rate of the aliphatic series both- 
ends alcoholic origins, such as 1,9-nonanediol; compound; etc. which have vinyl groups beyond divinyl 
compound;3 piece, such as N,N-divinylaniline and divinyl ether, can be mentioned. As a cross-linking polymer, 
polyethylene, polypropylene and polyester which have two or more hydroxyl groups, the acrylate of polysiloxane 
origin (meta), etc. can be mentioned to intramolecular. These cross-linking monomers and a cross-linking 
polymer are independent, respectively, or can be used combining two or more sorts. A cross-linking monomer 
and/or a cross-linking polymer are ten or less weight section usually more preferably used at a rate of 0.1 - the 
amount part of duplexs 0.01 to 5 weight section to polymerization nature monomer 100 weight section. 
[0031 ](3) If a macro monomer is used with a macro monomer polymerization nature monomer, balance of 
preservability, offset tightness, and low temperature fixability can be improved. A macro monomer is a 
comparatively long linear molecule which has a functional group (for example, an unsaturation group like a 
carbon-carbon double bond) which can polymerize at the end of a chain. As a macro monomer, oligomer or 
polymer of 1,000-30,000 usually has a preferred number average molecular weight. If a macro monomer with a 
small number average molecular weight is used, the surface portion of particle toner will become soft and 
preservability will fall. On the contrary, if a macro monomer with a large number average molecular weight is 
used, the melting nature of a macro monomer will be bad and the fixability of a toner will fall. 
[0032]As an example of a macro monomer, it is independent in styrene, a styrene derivative, methacrylic acid 
ester, acrylic ester, acrylonitrile, a methacrylonitrile, etc., or the polymer produced by polymerizing two or more 
sorts, the macro monomer which has a polysiloxane skeleton, etc. are mentioned. Also in a macro monomer, the 
polymer which has a glass transition temperature higher than the glass transition temperature of binding resin is 
preferred, and a copolymer macro monomer and a polymethacrylic-acid-ester macro monomer with styrene, 
methacrylic acid ester, and/or acrylic ester are especially preferred. When using a macro monomer, the blending 
ratio receives polymerization nature monomer 100 weight section, is usually depended 0.03 to 5 weight section 
preferably 0.01 to 10 weight section, and is 0.05 to 1 weight section preferably. When the using rate of a macro 
monomer is too large, the tendency for fixability to fall is shown. 

[0033](4) As colorant colorant, the various paints and color which are used in the field of toners, such as carbon 
black and a titanium white, can be used. As black colorant, magnetic particle [, such as carbon black, the dyes- 
and-pigments; cobalt of the Nigrosine base, nickel, a tri-iron tetraoxide, iron oxide manganese, iron oxide zinc 
and iron oxide nickel, ]; etc. can be mentioned. When using carbon black, since good image quality will be 
obtained and the safety to the environment of a toner will also increase if primary particle diameter uses what is 
20-40 nm, it is desirable. 

[0034]As colorant for color toner, a yellow coloring agent, a magenta coloring agent, cyanogen colorant, etc. can 
be used, as a yellow coloring agent — the C.I. pigment yellow 3, 12, 13, 14, 15, 17, 62, 65, 73, 83, 90, 93, 97, 120, 
138, 155, and 180 and the 181; NEFUTORU yellow S. Hansa yellow G, C.I. bat yellow, etc. are mentioned. 
[0035]As a magenta coloring agent, they are mentioned by azo pigment, condensed polycyclic pigment, etc. and 
more specifically, For example, C. The I. pigment red 48, 57, 58, 60, 63, 64, 68, 81, 83, 87, 88, 89, 90, 112, 114, 
122, 123, 144, 146, 149, 163, 170, 184, 185, 187, 202, 206, 207, and 209, 251;. C. I. pigment violet 19 grade is 
mentioned. 

[0036]As cyanogen colorant, they are mentioned by a copper-phthalocyanine compound and its derivative, the 
anthraquinone compound, etc., and more specifically, For example, CI. pigment blues 2, 3, 6, 15, 15:1, 15:2, 15:3, 
15:4, 16, 17, and 60; copper phthalocyanine blue, C.I. bat blue, CI. acid blue, etc. are mentioned. This colorant is 
usually preferably used at a rate of one to 20 weight section 0.1 to 50 weight section to polymerization nature 
monomer 100 weight section which forms binding resin or binding resin. 

[0037](5) As a regulator regulator, halogenated hydrocarbon [, such as mercaptans; carbon tetrachlorides, such 
as t-dodecyl mercaptan, n-dodecyl mercaptan, and n-octyl mercaptan, and carbon tetrabromide, ]; etc. can be 
mentioned, for example. These regulators can be added in the middle of a polymerization before a polymerization 
start. A regulator is usually preferably used at a rate of 0.1 to 5 weight section 0.01 to 10 weight section to 
polymerization nature monomer 1 00 weight section. 

[0038](6) It aims at the uniform dispersion to the inside of the particle toner of lubricant and distributed auxiliary 
agent colorant, etc., Lubricant, such as fatty acid metal salt which consists of fatty acid, such as oleic acid and 
stearic acid, fatty acid, and metal, such as Na, K, Ca, Mg, and Zn; distributed auxiliary agent [, such as the Silang 
system or a titanium system coupling agent ]; etc. may be used. Such lubricant and a dispersing agent are 
usually used at 1 / about 1000 to 1/1 rate on the basis of the weight of colorant. 



[0039](7) In order to raise the electrostatic property of a charge controlling agent toner, it is preferred to make 
the charge controlling agent of various kinds of positive triboelectric charging or negative triboelectric charging 
contain in a monomer composition. As a charge controlling agent, for example BONTORON N01 (made by an 
Orient chemicals company), The Nigrosine base EX (made by an Orient chemicals company), spiro black TRH 
(made by the Hodogaya chemicals company), T-77 (made by the Hodogaya chemicals company), BONTORON S- 
34 (made by an Orient chemicals company), BONTORON E-81 (made by an Orient chemicals company), 
BONTORON E-84 (made by an Orient chemicals company), BONTORON E~89 (made by an Orient chemicals 
company), BONTORON F-21 (made by an Orient chemicals company), COPY CHRGE NX (made by Clariant, 
LTD.), COPY CHRGE NEG (made by Clariant, LTD.), TNS-4-1 (made by the Hodogaya chemicals company), 
TNS-4-2 (made by the Hodogaya chemicals company), Charge controlling agents, such as LR-147 (made by 
Japan Carlit Co., Ltd.); JP,1 1-15192.A, The 4th class ammonium (salt) group content copolymer given in JP,3- 
175456.A, JP,3-243954,A, etc., Electrification control resin [, such as a sulfonic acid (salt) group content 
copolymer of a statement ]; etc. can be used for JP,3-243954,A, JP,1-217464,A, JP,3-15858,A, etc. A charge 
controlling agent is usually preferably used at a rate of 0.1 to 7 weight section 0.01 to 10 weight section to 
polymerization nature monomer 100 weight section which forms binding resin or binding resin. 
[0040](8) Although use of other release agents is unnecessary, it may make various release agents contain for 
the purpose, such as prevention from offset, by request, in order that the aromatic-polyvalent-carboxylic-acid 
alkyl ester used by release agent this invention may act also as a release agent. As a release agent, for example 
Low molecular weight polyethylene, low molecular weight polypropylene, Low-molecular-weight polyolefine 
waxes, such as low-molecular-weight polybutylene; Molecular terminal oxidation low molecular weight 
polypropylene, The low-molecular-weight terminal modified polypropylene which replaced the molecular terminal 
by the epoxy group, And block polymer of these and low molecular weight polyethylene, molecular terminal 
oxidation low molecular weight polyethylene, Terminal-modified-polyolefin waxes, such as block polymer etc. of 
the low molecular weight polyethylene which replaced the molecular terminal by the epoxy group, and these and 
low molecular weight polypropylene; Candelilla, Vegetable system natural wax, such as carnauba, rice, haze wax, 
and a jojoba; Paraffin, Other synthetic wax; and polyfiinctional ester compounds, such as mineral system wax; 
Fischer Tropsch waxes, such as petroleum system waxes, such as micro crystalline and PETORO lactam, and 
denaturation wax; Montand of those, a ceresin, and ozocerite; the mixture of these, etc. are illustrated. As for 
these release agents, it is preferred to use 0.1 to 20 weight section to polymerization nature monomer 100 
weight section which forms binding resin or binding resin, and it is more preferred to use one to 1 5 weight 
section. 

[0041 ](9) As a polymerization initiator polymerization initiator, a radical polymerization initiator is used 
suitably.Specifically Persulfate;4,4'-azobis, such as potassium persulfate and ammonium persulfate (4- 
cyanovaleric acid), 2,2-azobis (2-amidinopropane) dihydrochloride, 2,2'-azobis 2-methyl-N-1,1-bis 
(hydroxymethyl)-2-hydroxyethyl PUROPIO amide, 2 and 2 -azobis (2,4-dimethylvaleronitrile), 2,2-azobis 
isobutyronitrile, Azo compounds, such as 1,1'-azobis (1-cyclohexanecarbonitrile); Isobutyryl peroxide, Diacyl 
peroxide systems, such as 2,4-di~chloro benzoyl peroxide and 3,5,5 -trimethylhexanoyl peroxide; Bis(4-t- 
butylcyclohexyOperoxy di-carbonate, Di-n-propyl peroxy di-carbonate, dHsopropyl ************- carbonate, 
di-2-ethoxyethyl peroxy di-carbonate, JI (2-ethylethyl peroxy) di-carbonate, **-******** butylperoxy di- 
carbonate, Peroxy di-carbonate, such as JI (3-methyl-3-methoxy butylperoxy) di-carbonate; (alpha and alpha- 
bis-neo decanoly peroxy) Diisopropylbenzene, Cumil-peroxy-neodecanoate, 1, V, 3, and 3 -tetramethyl 
butylperoxyneodecanoate, 1-cyclohexyM-methylethyl peroxy neo decanoate, T-hexylperoxy neodecanoate, t- 
butylperoxy neodecanoate, t-hexyl peroxy pivalate, t-butylperoxy perpivalate, Methylethyl peroxide, di-t-butyl 
peroxide, acetyl peroxide, JIKUMIRU peroxide, lauroyl peroxide, benzoyl peroxide, Other peroxides, such as t- 
butylperoxy2-ethylhexanoate, dHsopropyl peroxi dicarbonate, di-t-butyl peroxyisophthalate, and t-buthylperoxy 
isobuthylate, are illustrated. The redox initiator which combined these polymerization initiators and a reducing 
agent can also be used. 

[0042]Among these, an oil-soluble radical initiator meltable to a polymerization nature monomer is preferred, and 
can also use a water-soluble initiator together with this if needed. The using rate of a polymerization initiator 
receives polymerization nature monomer 100 weight section, is usually depended 0.3 to 15 weight section 
preferably 0.1 to 20 weight section, and is 0.5 to 10 weight section preferably. When this using rate is too small, 
a rate of polymerization is slow, and since a molecular weight will become low if too large, it is not desirable. 
Although it can add beforehand in a monomer composition, polymerization initiators are the purposes, such as 
avoiding preliminary polymerization, and can also be added in suspension after the end of a granulation stage of 
the monomer composition in the drainage system carrier fluid inside of the body. The using rate of a 
polymerization initiator is a drainage system carrier fluid object standard, and is usually about 0.001 to 3 % of the 
weight. 

[0043](10) As dispersion stabilizer used for dispersion stabilizer this invention, Sulfate, such as barium sulfate 
and calcium sulfate; Barium carbonate, calcium carbonate, carbonate [, such as magnesium carbonate, ]; — 



phosphate [, such as calcium phosphate ]; — an aluminum oxide. Metallic oxides, such as titanium oxide; 
Aluminium hydroxide, magnesium hydroxide, Metal hydroxide, such as a ferric hydroxide; surface-active agent [, 
such as water soluble polymer; anionic surface-active agents, such as polyvinyl alcohol, methyl cellulose, and 
gelatin, a nonionic surface-active agent, and an ampholytic surface active agent, ]; etc. can be mentioned. 
Metallic compounds, such as sulfate, carbonate, a metallic oxide, and metal hydroxide, are preferred, and colloid 
of the metallic compounds of difficulty water solubility is [ among these ] more preferred. Since especially colloid 
of metal hydroxide of difficulty water solubility can narrow particle size distribution of particle toner and its clear 
nature of a picture improves, it is preferred. 

[0044]Colloid of the metal hydroxide of difficulty water solubility obtained by adjusting the pH of the solution of a 
water-soluble polyvalent metal compound to seven or more although colloid of difficulty water soluble metallic 
compounds does not have the restriction by the process, Colloid of the metal hydroxide of difficulty water 
solubility especially generated by the reaction in the aqueous phase of a water-soluble polyvalent metal 
compound and a hydroxylation alkaline metal is preferred. Number particle-size-distribution D 5Q (50% 

accumulated of number particle size distribution) is 0.5 micrometer or less, and, as for colloid of difficulty water 
soluble metallic compounds, it is preferred that D 9Q (90% accumulated of number particle size distribution) is 1 

micrometer or less. If the particle diameter of colloid becomes large too much, the stability of a polymerization 
will collapse and the preservability of a toner will fall. 

[0045]This dispersion stabilizer is usually preferably used at a rate of 0.3 to 10 weight section 0.1 to 20 weight 
section to polymerization nature monomer 100 weight section. If there are too few these using rates, it will be 
difficult to acquire sufficient polymerization stability, and will become easy to generate a polymerization 
aggregate. On the contrary, if there are too many these using rates, the particle size distribution of particle 
toner spreads by the increase in particles, or aqueous solution viscosity will become large and polymerization 
stability will become low. 

[0046](11) The manufacturing method polymerization process toner of polymerization process toner can be 
obtained as a colored polymer particle by carrying out suspension polymerization of a polymerization nature 
monomer, colorant, and the polymerization nature monomeric mixture containing aromatic-polyvalent- 
carboxylic-acid alkyl ester at least in the drainage system carrier fluid body containing dispersion stabilizer. Mix 
a polymerization nature monomer, colorant, aromatic-polyvalent-carboxylic-acid alkyl ester, a charge controlling 
agent, etc., it is made to more specifically distribute uniformly using a bead mill etc., and the polymerization 
nature monomer composition which is oily mixed liquor is prepared. Subsequently, this polymerization nature 
monomer composition is thrown into the drainage system carrier fluid inside of the body containing dispersion 
stabilizer, and is stirred with an agitator. After the particle diameter of the drop of a polymerization nature 
monomer composition becomes fixed by stirring, a polymerization initiator is supplied and it is made to shift into 
the drop of a polymerization nature monomer composition. Next, the drop of a polymerization nature monomer 
composition is corned even to a still more detailed drop using the mixed device which has high shearing. Thus, 
after corning even to the detailed drop which has the particle diameter of the grade which matches mostly in the 
particle diameter of the polymerization process toner to generate, it usually polymerizes at the temperature of 
30-200 **. 

[0047]The formation method of core shell structure has the preferred method of in the case of polymerization 
process toner, making said colored polymer particle a core particle, polymerizing the polymerization nature 
monomer for shell under existence of this core particle, and forming a polymer layer (shell) on the surface of a 
core particle. In this case, the blocking resistance (preservability) of polymerization process toner can be 
improved by using the polymerization nature monomer which can generate the polymer of a glass transition 
temperature higher than the glass transition temperature of the polymer component which constitutes the 
colored polymer particle of a core as a polymerization nature monomer for shell. As a polymerization nature 
monomer for cores, that in which glass transition temperature can usually generate 60 ** or less of about 40-60 
** polymers preferably is preferred. As a polymerization nature monomer for shell, not less than 10 ** of not 
less than 20 ** and the things which can generate the polymer of a more desirable glass transition temperature 
high not less than 30 ** are preferably more preferred than the glass transition temperature of the polymer 
component which forms a core. The glass transition temperature of the polymer formed from the polymerization 
nature monomer for shell of 1 10 ** or less of excess of 60 ** is [ usually and 120 ** or less of excess of 50 
** ] 80-105 ** more preferably. Glass transition temperature is a value computed by calculation in accordance 
with a conventional method from the kind and using rate of each monomer. 

[0048]If a water-soluble polymerization initiator is added when adding the polymerization nature monomer for 
shell in a polymerization reaction system, it will become easy to generate a polymer particle with a core shell 
type structure. As a water soluble polymerization initiator, persulfate;4,4-azobis, such as potassium persulfate 
and ammonium persulfate (4-cyanovaleric acid), 2,2 f -azobis (2-amidinopropane) dihydrochloride, Azo initiators, 
such as 2,2-azobis 2-methyl-N-1,1 , -bis(hydroxymethyl)-2-hydroxyethyl PUROPIO amide; combination [ of oil- 
soluble initiators such as cumene peroxide, and a redox catalyst ]; etc. can be mentioned. The quantity of a 



wat^r soluble polymerization initiator is a drainage system carrier fluid object standard, and is usually 0.001 to 3 
% of the weight. 

[0049](12) the volume average particle diameter of the toner for electrostatic charge image development of 
toner this invention for electrostatic charge image development (the thing of core shell structure is included) — 
usually — 2-11 -micrometer 1-12 micrometers are 3-10 micrometers more preferably. When obtaining high 
resolution, 2-9 micrometers of volume average particle diameter [ 3-8 micrometers of ] of a toner can be more 
preferably made especially it is desirable and small even to 3-7 micrometers. The particle size distribution 
expressed with volume-average-particle-diameter (dv) / number average particle diameters of the toner of this 
invention (dp) is usually 1.3 or less especially preferably 1.4 or less more preferably 1.5 or less 1.7 or less. If the 
volume average particle diameter of a toner is too large, resolution will fall easily. If the particle size distribution 
of a toner is large, the rate of the toner of a large diameter will increase and resolution will fall easily. 
[0050]The degree of sphericity expressed with the ratio (dl/ds) of a major axis (dl) and a minor axis (ds) is 
preferred, and, as for the toner of this invention, it is preferred 1-1.3, and that 1-1.2 are globular forms 
substantially more preferably. If a spherical toner is substantially used as an one ingredient of nonmagnetic 
developer, the transfer efficiency to the transfer material of the toner image on a photo conductor will improve. 
Such a spherical toner can be obtained with a suspension polymerization method. 

[0051 ]In the toner of core shell structure, 0.003-0.5 micrometer of average thickness of shell is 0.001-1.0 
micrometer usually 0.005-0.2 micrometer more preferably. If shell thickness is too large, fixability will fall, and if 
too small, preservability will fall. The diameter of a core particle of polymerization process toner, and the 
thickness of shell, When it is difficult to be able to obtain by measuring directly the size and shell thickness of 
particles which were chosen from the observation photograph as the omission when it can observe with an 
electron microscope, and to observe a core and shell with an electron microscope, the particle diameter of a 
core particle, It is reckonable from the amount of the polymerization nature monomer used which forms shell. 
[0052]As for the toner of this invention, in the DSC curve measured with a differential scanning calorimeter, it is 
preferred that it is what shows a maximum endothermic peak to a 50-80 ** field at the time of temperature up. 
If the maximum endothermic peak temperature of a toner is too high, low temperature fixability will fall, and when 
too low, it is in the tendency for preservation stability to get worse. 

[0053](1 3) When using the toner of one ingredient of nonmagnetic developer this invention as an one ingredient 
of nonmagnetic developer, an external additive can be mixed if needed. As an external additive, the inorganic 
particle and organic resin particles which act as a plasticizer, abrasive soap, etc. are mentioned. 
[0054]As an inorganic particle, a silica dioxide (silica), an aluminum oxide (alumina), titanium oxide, a zinc oxide, 
tin oxide, barium titanate, strontium titanate, etc. are mentioned, for example. As organic resin particles, 
methacrylate polymer particles, acrylic ester polymer particles, The core shell type particles etc. in which 
styrene methacrylic-acid-ester copolymer particles, styrene acrylic ester copolymer particles, and a core were 
formed in with the methacrylic-acid-ester copolymer, and shell was formed with the styrene polymer are 
mentioned. 

[0055]Also in these, an inorganic oxide particle is preferred and especially a silica dioxide is preferred. Especially 
the silica dioxide particles by which could carry out hydrophobing processing of the non-subtlety particle 
surface, and hydrophobing processing was carried out are preferred. When it may use combining two or more 
sorts and uses combining an external additive, the method of combining the inorganic particles or inorganic 
particle which differs in mean particle diameter, and organic resin particles is preferred for an external additive. 
Although the quantity in particular of an external additive is not limited, it is usually 0.1 to 6 weight section to 
particle toner 100 weight section. In order to make an external additive adhere to particle toner, a toner and an 
external additive are put into mixers, such as a Henschel mixer, and are usually stirred. 
[0056] 

[Example]Hereafter, an example and a comparative example are given and this invention is explained more 
concretely. A part and % are weight references as long as there is no notice especially. The following methods 
estimated physical properties and the characteristic. 
(1) Dissolved amount (g/100gST; 35 **) 

The dissolved amount to styrene of aromatic-polyvalent-carboxylic-acid alkyl ester measured the quantity 
(g/100gST) of the polyfunctional ester compound which dissolves into the styrene 100g held at 35 **. 
[0057](2) Acid value (mgKOH/g) 

It measured according to JIS K-1 557-1 970. About 50 g of samples are weighed precisely to a 300-ml beaker, 
128 ml of acetone (80 v/v%) is added to this, and the point of inflection of the titration curve acquired by 
performing potentiometric titration with the NaOH aqueous solution of 0.1 N using PH meter in this solution is 
made into a terminal point after the dissolution. It asks for acid value from the following formulas. 
A=[5.61x(B-C) xf] /S — here — A:acid value (mgKOH/g) 

B: Quantity of the sodium hydroxide solution of 0.1 N which titration of the sample took (ml) 
C: Quantity of the sodium hydroxide solution of 0.1 N which titration of the blank test took (ml) 



f: The factor S of the sodium-hydroxide solution of 0.1 N: Quantity (g) of a sample 
[0058](3) Hydroxyl value (mgKOH/g) 

It measured according to the hydroxyl value used by JIS K-1 557-1 970 (the ether-test method for polyurethane). 
Weighing of the amount of samples calculated from the following formulas is specifically carried out to 1 mg, and 
it puts into 250-ml 3 angle flask with a capacitor, and 25 ml of pyridine solutions (1.4W/V%) of phthalic anhydride 
are added with a pipette, are soaked in a **2 ** 98 ** constant temperature bath, and are heated for 2 hours. 
50 ml of N / 2 sodium hydroxide solutions are added with a pipette after cooling. Next, ten drops of pyridine 
solutions (1 W/V%) of phenol FUTAREN are added as an indicator, it titrates with N / 2 sodium hydroxide 
solutions, and the point of holding red is made into a terminal point. It asks for a hydroxyl value from the 
following formulas. 

Output of a sample : [56x (6-7)] /hydroxyl value H= [28.05x(B-A) xf] /S+ acid value — here — H:hydroxyl value 
(mgKOH/g) 

A: Quantity of the sodium hydroxide solution of N/2 which titration of the sample took (ml) 
B: Quantity of the sodium hydroxide solution of N/2 which titration of the blank test took (ml) 
f: The factor S of N/2 of sodium hydroxide solution : quantity (g) of a sample 
[0059](4) Maximum endothermic peak temperature (**) 

Based on ASTM D3418-82, aromatic-polyvalent-carboxylic-acid alkyl ester and the maximum endothermic peak 
temperature of the toner were measured. The temperature which shows the maximum endothermic peak of the 
DSC curve which carried out temperature up of the sample by a part for heating-rate/of 10 ** using the 
differential scanning calorimeter, and was more specifically obtained in the process was measured. As a 
differential scanning calorimeter, "SSC5200" by the SEIKO electronic industry company was used. 
[0060](5) The ratio (dv/dp) with the volume average particle diameter (dv) of the drop particle diameter drop of 
a polymerization nature monomer composition and particle size distribution (dv), i.e., volume average particle 
diameter, and number average particle diameters (dp) was measured with the particle-size-distribution 
measuring device (a SALD2000A type, the Shimadzu Corp. make). In measurement by this particle-size- 
distribution measuring instrument, it carried out on condition of refractive-index =l.55-0.20i and ** during 
ultrasonic-exposure-time = 5 minutes. 

[0061](6) Volume average particle diameter (dv) and particle size distribution (dv/dp) 

The particle size distribution expressed with the ratio (dv/dp) of the volume average particle diameter (dv) of a 
polymer particle and volume average particle diameter (dv), and number average particle diameters (dp) was 
measured by the multi-sizer (coal tar company make, Beckman Coulter). Measurement by a multi-sizer was 
performed on measurement-particles number =50000 piece conditions diameter =of aperturelOOmicrometer, the 
medium = iso ton II, and concentration =10%. 

[0062](7) Since the thickness of shell thickness shell was thin, it computed using the following formulas. 
The radius of the core particle diameter (volume particle diameter of a multi-sizer: micrometer) before the 
monomer addition for x=r(1 + s/100rho) 1/3 -r, however r= shell, They are x= shell thickness (micrometer), the 
number of addition parts of the monomer for shell to monomer 100 weight section for s= cores, and the density 
(g/cm 3 ) of rho= shell polymer, rho computed the value of x as 1.0g/cm 3 . 
[0063](8) Fixing temperature (**) 

The fixing examination was done using the printer converted so that the temperature of the fixing roll part of the 
printer (printing speed = a part for 1 6-sheet/) of commercial one ingredient of nonmagnetic development system 
could be changed. The temperature of the fixing roll of a modified printer was changed, the fixing rate of the 
developer in each temperature was measured, and the fixing examination was done by asking for the relation of a 
temperature-fixing rate. When changing temperature, a fixing rate is neglected for more than 5 minutes, in order 
to stabilize the temperature of a fixing roll. 

Then, it calculated from the ratio of the image concentration before and behind the tape peeling operation of the 
black solid field in the examination paper printed with the modified printer. 

That is, if image concentration in front of ID and after tape exfoliation is carried out ID back, the fixing rate can 
compute the image concentration before tape exfoliation from a following formula. 

fixing rate (%) =(after [ ID ] / before ID) x100 — here, with tape peeling operation. Stick adhesive tape 
(Sumitomo 3M Scotch whisky mending tape 810-3-18) on the measured part of an examination paper, it is made 
to press and adhere in a constant pressure, and they are a series of operations of exfoliating adhesive tape in 
the direction which met paper with constant speed, after that. Image concentration was measured using the 
Macbeth reflection type image concentration measuring apparatus. In this fixing examination, fixing roll 
temperature applicable to 80% of a fixing rate was made into the fixing temperature of a developer. 
[0064](9) Offset temperature (**) 

Changed fixing temperature, black solid was made to print like a fixing examination, and fixing roll temperature 
when offset occurred was made into offset temperature. 
(10) Preservability (%) 



It puts into the container which can seal a developer, and after sealing, this container is sunk into the constant 
temperature bath set as the temperature of 50 **. After 72 hours pass, a container is picked out from a 
constant temperature bath and the developer in a container is moved to the plus sieve of 42 meshes. Under the 
present circumstances, a developer is calmly taken out from the inside of a container, and it moves to a plus 
sieve carefully so that condensation structure of the developer within a container may not be destroyed. After 
vibrating this screen for 30 seconds on condition of the oscillating intensity graduation 4.5 using the 
aforementioned granular material measuring apparatus, the weight of the developer which remained in the plus 
sieve was measured, and it was considered as the weight of the condensation developer. The weight percentage 
(% of the weight) of the condensation developer to all the developers was computed. It measured 3 times per one 
sample, and the average value was made into the index of preservability. 

[0065](1 1) The developer evaluated to the developer of this printer is put in using the modified printer of the 
environment dependency above-mentioned of image quality, Perform continuous printing from the first stage 
after neglect under the environment of the temperature of 35 **, and 80% of relative humidity one whole day and 
night, and printing density with a reflection density plan (made in Macbeth) or more by 1 .3. And fogging of the 
nonimage area on the photo conductor measured with the whiteness degree plan (made by Nippon Denshoku) 
counted the continuous printing number of sheets which can maintain 1 5% or less of image quality, and evaluated 
environment dependency by the following standard. Fogging made adhesive tape (Sumitomo 3M Scotch whisky 
mending tape 810-3-18) adhere to the nonimage area on a photo conductor, and was investigated. Adhesive 
tape is stuck on a blank paper and, specifically, the whiteness degree A is measured. On the other hand, after 
making adhesive tape adhere to the nonimage area of the photo conductor after printing, it removes, and this is 
stuck on a blank paper, and the whiteness degree B is measured. Fogging is computable by the following formula. 
Continuous printing was performed with printing density 5%, and printing density and fogging were investigated 
every 500 sheets. 

Fogging (%) = [(A-B) /A] x100A :. Even if it prints 10000 sheets, there is no problem in a picture characteristic. 
Even if it prints to C:5000-7000 sheets which do not have a problem in a picture characteristic even if it prints 
to B:7500-9500 sheets, a problem occurs in a picture characteristic in D:4500 or less sheets which do not have 
a problem in a picture characteristic. 
[0066] [Example 1] 

(1) 100 copies of polymerization nature monomers which consist of 80.5 copies of preparation styrene and 19.5 
copies of n-butyl acrylate of a monomer composition (calculation Tg of the copolymer obtained = 55 **), six 
copies of carbon black (the Mitsubishi Chemical make, trade name "#25"), and a charge controlling agent (the 
Hodogaya chemicals company make.) One copy of trade name "SUPIRON black TRH", 0.4 copy of 
divinylbenzene, After agitating and mixing 1.0 copy of t-dodecyl mercaptan, and 0.5 copy of polymethacrylic- 
acid-ester macro monomer (Toagosei chemical industry company make and trade name:AA6, Tg = 94 **) with 
the usual agitating device, uniform dispersion was carried out with the media type dispersion machine. It is 
phthalic acid dibehenyl as a polyfunctional ester compound here. The dissolved amount to [styrene = more than 
15(g/100gST; 35 **)] Ten copies were added, and it mixed, dissolved and the monomer composition was 
prepared. All preparation of a monomer composition was performed at the room temperature. 
[0067](2) In the solution which dissolved 9.5 copies of magnesium chlorides (water-soluble polyvalent metallic 
salt) in 250 copies of ion exchange water at the preparation room temperatures of the drainage system carrier 
fluid object. It added gradually under churning of the solution which dissolved 5.8 copies of sodium hydroxide 
(hydroxylation alkaline metal) in 50 copies of ion exchange water, and magnesium hydroxide colloid (metal 
hydroxide colloid of difficulty water solubility) dispersion liquid were prepared. All preparation of these dispersion 
liquid was performed at the room temperature. When the particle size distribution of the above-mentioned colloid 
was measured with the SALD particle-size-distribution measuring instrument (Shimadzu), D 5Q (50% accumulated 

of number particle size distribution) was [ D g0 (90% accumulated of number particle size distribution) ] 0.80 

micrometer in 0.36 micrometer. 

[0068](3) In the magnesium hydroxide colloidal dispersion liquid prepared by the granulation stage above (2) at a 
room temperature. The monomer composition prepared above (1) was thrown in, and after agitating until the 
drop was stabilized, five copies of t-butylperoxy2-ethylhexahoate (the Nippon Oil & Fats Co., Ltd. make, trade 
name "par butyl O") was added as a polymerization initiator. Subsequently, using EBARAMAIRUDA (the Ebara 
Corp. make, trade name "MDN303 V type"), quantity shearing churning during 10 minutes was carried out at the 
number of rotations of 1 5,000 rpm, and the detailed drop of the monomer composition was corned. 
[0069](4) The drainage system carrier fluid object (suspension) of the monomer composition corned by the 
suspension polymerization above (3) was fed into the reactor equipped with an impeller, and the polymerization 
reaction was started at 90 **. It water-cooled and the polymerization reaction was terminated, after making a 
polymerization reaction continue for 10 hours. Agitating the water dispersion of the polymer particle obtained by 
the polymerization reaction at a room temperature, sulfuric acid was added, pH of the system was made or less 
into four, acid cleaning (for 25 ** and 10 minutes) was performed, and filtration separated water. Then, 500 



copies of ion exchange water was newly added and re-slurred, and backwashing by water was performed. Then, 
again, at the room temperature, drying and backwashing by water were repeated several times, and were 
performed. Subsequently, filtering separation of the solid content was carried out, it dried at 40 ** with the dryer 
one whole day and night, and polymer particles were collected. The volume average particle diameter (dv) of the 
obtained polymer particle was 6.8 micrometers, and volume-average-particle-diameter (dv) / number average 
particle diameters (dp) were 1.22. In DSC measurement, the maximum endothermic peak appeared in 57 **. 
[0070](5) To 100 copies of polymer particles obtained by the preparation above (4) of the developer, 0.6 copy of 
colloidal silica (the product made by Japanese Aerosil, a trade name "RX-200") which carried out hydrophobing 
processing at the room temperature was added, it mixed to them using the Henschel mixer, and one ingredient of 
nonmagnetic developer was prepared. 

[0071](6) It was 145 ** when fixing temperature was measured using the developer obtained by the developer 
characteristic above (5). The offset temperature of this developer, preservability, and the environment 
dependency of image quality were investigated. A result is shown in Table 1. 

[0072][Example 2] — as colorant — instead of [ of carbon black ] — a yellow pigment (the Clariant, LTD. make.) 
Trade-name "toner yellow HG VP2155": Use C.I. pigment yellow 1805 copy, and it is isophthalic acid distearyl as 
aromatic-polyvalent-carboxylic-acid alkyl ester. The dissolved amount to [styrene = polymerization process 
toner and a developer were obtained like Example 1 except having used ] more than 15 (g/100gST; 35 **). It was 
135 ** when fixing temperature was measured using the obtained developer. A result is shown in Table 1. 
[0073][Example 3] It is isophthalic acid dibehenyl as aromatic-polyvalent-carboxylic-acid alkyl ester. The 
dissolved amount to [styrene = polymerization process toner and a developer were obtained like Example 1 
except having used ] more than 15 (g/100gST; 35 **). It was 140 ** when fixing temperature was measured 
using the obtained developer. A result is shown in Table 1. 

[0074] [Example 4] It is trimellitic acid distearyl mono- behenyl as aromatic-polyvalent-carboxylic-acid alkyl 
ester. The dissolved amount to [styrene = polymerization process toner and a developer were obtained like 
Example 1 except having used ] more than 15 (g/100gST; 35 **). It was 140 ** when fixing temperature was 
measured using the obtained developer. A result is shown in Table 1. 
[0075][Example 5] 

(1) It is phthalic acid distearyl as synthetic aromatic-polyvalent-carboxylic-acid alkyl ester of a core particle. 
The dissolved amount to [styrene = it is a process (1) of Example 1 except having used ] more than 15 
(g/100gST; 35 **). - It carried out like (3). However, in the process (3), quantity **** stirring during 30 minutes 
was carried out at the number of rotations of 15,000 rpm using EBARAMAIRUDA, and the drop of the monomer 
composition was corned. When put the drainage system carrier fluid object of this corned monomer composition 
into the reactor equipped with stirring wings, a polymerization reaction was made to start at 60 ** and 
polymerization conversion reached to about 100%, it sampled and the particle diameter of the core particle 
(colored polymer particle) was measured. As a result, volume average particle diameter (dv) was 6.2 
micrometers, and volume-average-particle-diameter (dv) / number average particle diameters (dp) were 1.23. 
[0076](2) At the formation room temperature of shell, two copies of methyl methacrylate (calculation Tg = 105 
**) and 30 copies of water were micro-disperse — ization-processed with the ultrasonic emulsification machine, 
and the water dispersion of the polymerization nature monomer for shell was obtained. D 9Q was 1.6 micrometers 

when the particle diameter of the drop of the polymerization nature monomer for shell measured the obtained 
drop with the SALD particle-size-distribution measuring instrument. Water dispersion [ of this polymerization 
nature monomer for shell ] and water-soluble initiator [Wako Pure Chem make, trade name "VA-086";2, and 2 - 
azobis [The 2~methyl- N -(2-hydroxy ethyl)- propionamide] ] After putting into the reactor the solution which 
dissolved 0.2 copy in 65 copies of distilled water and continuing a polymerization for 4 hours, the reaction was 
suspended and the water dispersion of pH 9.5 polymer particle was obtained. 

[0077]After making pH of the system or less into four with sulfuric acid, performing acid cleaning (for 25 ** and 
10 minutes) and filtration separating water, stirring the water dispersion of the polymer particle which has the 
core shell structure acquired above at a room temperature, 500 copies of ion exchange water was newly added 
and re-slurred, and backwashing by water was performed. Then, again, drying and backwashing by water were 
dried at 45 ** with the dryer one whole day and night, after the repetition line carried out filtering separation of 
the solid content several times at the room temperature, and the polymer particle was obtained. 
[0078]This polymer particle is 6.7 micrometers in volume average particle diameter (dv). 
Volume-average-particle-diameter (dv) / number average particle diameters (dp) were 1.21. 
The shell thickness calculated from the amount of the polymerization nature monomer for shell used and the 
particle diameter of the core particle was 0.02 micrometer. The endothermic peak temperature of the polymer 
particle was 50 **. 

[0079](3) To 100 copies of polymer particles which have the developer above-mentioned core shell structure, it 
added and passed through 0.6 copy of colloidal silica (the product made by Japanese Aerosil, a trade name "RX- 
200") which carried out hydrophobing **** at the room temperature, it mixed using the NSHIERU mixer, and the 



developer was prepared. Thus, it was 140 ** when fixing temperature was measured using the obtained 
developer. A result is shown in Table 1. 

[0080] [Comparative example 1] It is phthalic acid dimyristyl as aromatic-polyvalent-carboxylic-acid alkyl ester, 
number of carbon atoms =14; of [alkyl part — dissolved amount = to styrene — polymerization process toner 
and a developer were obtained like Example 1 except having used ] more than 15 (g/100gST; 35 **). It was 125 
** when fixing temperature was measured using the obtained developer. This developer had bad preservability 
and the whole was solidifying it after 72-hour preservation at 50 **. A result is shown in Table 1. 
[0081] 
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[0082] 

[Effect of the Invention]According to this invention, fixing temperature is low, and it can respond to energy 



saving, printing, improvement in the speed, colorization of a copy, etc., and, moreover, excels in preservability 
and mobility, and hot offset-proof nature is good and the toner for electrostatic charge image development 
which can form good image quality with high resolution further is provided. 
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K t -*-*isjW*-**rf*.*? ! *}Sx.- K t 
+e>tVN*u-h, t -y*jw-c-:**->t:v\-u- k jt 

?-)\,X.?- )\,/*-** is F. t -^JU^-:**^ 

h*. T-fe^UA-af-*^ F. 3->l^-aJ-*-> F. ^ 
3cW;i/A-5t-*ix f. "OvZ-Ol^-af+i' F. t- 30 
^fjW't-t+t'- 2 - xfj^+fy i- y- ■< 
vr/atvuz-c— st-^s^a-jK*- K >>- t — ^g^^u 

af*WV7£ U— K t -:/*JUr«— ah+W V 
^ u - h ^©ffe©jS&*b1SJ!S& <*: <* n & . cti 

0. l-2 0figgP. $?*IX«0. 3~15SSg&. 
JlWSKBO. 5~1 OfiSSIS-C*^,., COD^fflSO 

no. ooi-3ii%ssr*5. 

[0 04 3] (10) #fft£5©FJ 50 
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a. 1S^**^^A& £*©$&&* ; KK^y-jA. mm 

>*©£«SWb*j; *^b7;i/$--}A. *^b-7^* 
>-^a. *Ettfil-&3£©£B*&{b!Bj ; *'J^r 
A3-*, M*>l>-k>\,a-^ •b75 1 >f0^ttiS^ 

c*i6©5*a. «n«. &Htt<Hn. &m 

*WHl®tj; £<D£mit&&*>W£ L < . »*?Stt©£Jl 
<k&Vt<D=>u4 F*5J;0W*O^„ »K. M7K?814©£ 

f§ci*iTt, ^©s^tt^r^r*©^*?* 

[0044] SB*?8tt#fHb^©:3 o Ftt. *<DWi 
ffifc «fc SMRtt&t,***. 7K^tt^ll^)l^b^<D*^ 

14o^JS7k^b^5©3a^ F. tttcjMgtt&fli&jJMte 
*BMfcr A* V £H <t ODTktHtpWKofc J; D ^s-r 

«tt^H^t^»©=» n ^ F«. <B»ttS»*D,. ({ISft 
St®^© 5 0 %^a<B) # 0 . 5 Ai mJilT-C. D 
90 «l®te@^7H©9 0%^Sfil) *J1 ymJ£lT-C&& 

[0045] ccDftWt&mmtt*. m^femmte 100s 

SS|5K:>PfU-r. ji^O. l~2 0*gg|5, «FSL<(i 

0. 3~io«wo«6rttif4. cvmmmsifi 
^^•r^si. ««4^«>*tan{cj:»j h^--te^©^s 
[0046] (in m^m b i--<owmism 
**iK>S7JWAx^f«gtr €.it^tt#a<*ii 

^if-c, «tt©?i^-c«,sa^i4#fi{*ffl^*iss 
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nstcg-ci&i&u/dg. mac. 3 o~2 oo'cowaarcs 
c o o 4 7 ] 37 - ->*^^3*<Df^#^ti. n&m h 

r> 3T^T-©affi«:s^@ (->xju) *^fiS-rs^ 
r. :3 7©#fe*£{*&^£faj£Tsa^f4^#©#7 io 

Wfi. il^6 0-CWT. JhF$b< «4 0-6 O'CiiK© 

fiftilttt. :37£ffJ)$T&B^ttJ£#©;tf^*iifc 
^SSJ; 0 1 o -c«±. I, < « 2 0 "CtUi. <fc 9 
U< «3 0 ^«±m»#^*$sgfi£©*£i**£ 

Ml20-CfcTF. W£ U< «6 0*C@jiil 1 0*CJJlT. 
.fcO^g L< «8 0- 1 0 5"C-C£>£. &*5» #7^E 

[0 04 8] ux)imm&&mm&*m&is.fcmcwm 
•rs^c. ^^©fi^is^j^an-r&i. nr -> 

■£.=.■? A*£©JISSKS ; 4 , 4' -TVfX (4-->T 30 
>^m&) . 2. 2' -TVfX (2-75^^ 
» -t&m&. 2. 2' -7~/ex-2-yW-N- 
1, 1' -tx (tKD+wf;l/) - 2-tKa+i' 
i?*7'cift7 5 K*©tV*H»&JW : i»^>^-5|- 

\=m<Dimn^Mt u k ? ^^©n^t*- : & 

3R»»«*MBe-C. a*. 0. 00 1-3MXT* 

s. 

[0049] (i2) m^mmmm hi- - 
*&.w<DW>mffiWim®m hi— (^-^ ju*?ti*© & 40 

©£^t?) ©f*«^«tS«. If l~12um. »* 
b<»2~l 1 /um. J:<3$?£1,<«:3- 1 O/itm-C* 

$K«2-9cm, L<tt3-8 urn. 1#{C 

Sf $ L < « 3 ~ 7 w m{C$ "C/hS < T S C i 
fcWB© h ^-©ttS^ffi® ( d v ) /ffi®L¥-iS}%L® 
(dp) -caStl^a^^J. jiSl. 7«T. JfS 
0<ttl. 5«T. «fcO»*L<«l. 4fclT. #(C» 
SL<»1. 3fcTFT-*-5. h^-©&ffl¥fcri&&#* 
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[0 05 0] ^fSWOh^-tt. SS(dl) 
(d s) i©it (dl/ds) TSJtiiSM*. 9? 
JKB1-1. 3. JrOfcFS I, <tt 1-1. 2 ©Hit 
95K»Jg-C45Cii65ff*ll>. JSHffJtcSUB© f- * - 
£#ttft—ift#9Mtt! i 1/ Tffl<,» * i . JS5*i*±© h 7" 
-f&©3£¥#^©3fc^*#fa±-r S. C©«fc 5 

[ 0 0 5 1 ] 37 • W-rt/flKS© h^-Ccist^rtJ. ^ 
x;U©¥15j/?^tt, a*0. 0 0 1-1. OHm.ffJ 
L<(*0. 003-0. 5(im. <fcOW*U<iiO. 0 
0 5-0. 2*im-C#>&. ^*;Hl**iA*-raf-5<t5t 

ccfconsrc* fom^^jRfiiici 

tR L/ td&WX% 3 St;-> * ;1<J**« jfiJgS'JS Citcj: 

jgfiS-r s s^t4#s{*©^ffls^ ^.^^-r s c t arc # 

[005 2] ^BJ© h ^M^HSSfKcJ: 0 

»J5E3n-5DSCfliBltC*s(,>r. ^SB#tc5 0~8 o-c 

h^-©sAeRf^f-i'sa* s ig-r« r -5i<gjas# 

So 

[0 05 3] (13) *W£-t&Mllttl 

[0 05 4]i»iim wu*. rjsMt^-m 
>. K^tsis, mitm. 9-2>m'i<)v&. ?n>m?- 

«. 'JJUKx^f^fi^ST-. 7?'J;Hxx 

x^i/>-7?y ;u^xx 7";u*ta^<4*e 

[0 05 5] Ctl6®*tt, tem&iVtotiL+iWfi l> 

tew. ¥^)Si J ?-S©^as»itasi^l5]±Sfc«^^iT- 
^j©s». #ccPK^3na^*s. h^-8i^ioofi 
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asi5K:*fi,-c. muco. i~6SfiS5-c*£. w-mm* 

[005 6] 

^&&0«8f4«. «T©*j*CCJ:») 

( 1 ) mm& (g/100gST;3 5'C) 
^#^«#Jl'#>^TJl'*Jl/x;^jU©X^U>&C*f 10 
-TSigjBStt. 3 5'CCCSf#b/cX^U> 1 0 0 g<PiC 

mm-?2>&'gmx-z7-Mt&®><D& ( g/ 1 o o g s 

T) StiHJEOft:. 

[005 7 ] (2)M(mgKOH/g) 
J IS K- 1 5 5 7 - 1 9 7 OlcmcxmfeLtc. K 
^5 0 g*3 0 Om 1 tr-*-(C)fS#L. CtlSCTt 
h> (8 0 v/v%) 12 8ml £Jjn*. igfcSfg. C© 
^fS^PHft^ffi^T. 0. 1 N©NaOH7K^?K-cm 
<4£ffl£*tTt>. if 6lT./c?SSft^©^tt.'^ ; S:^.^C-r 
2>„ Kffitt. fcTF©5£:fr> 20 
A= [5. 6ix (B-C) xf)/S 

ccc. 

A : mm (mgKOH/g) 

B : m-^KDrnMicm LtcO. IN ©TkSMb^ h U ■f A 7k 
?§M©S (m 1 ) 

C : £KSI©iiS$£fcg Ufc 0 . 1 N©7k^-ft^- h U -5 A 
7k^?g©fi (ml) 

f : 0. 1 N©7kS!-fbt- h »;^A7k?g®©>' r ^7^- 
S : f*f4©* ( g ) 

[005 8] (3) 7k$Sffi (mgKOH/g) 30 
J IS K- 1 5 5 7 - 1 9 7 0 (tf'J^ U£ >fflx- 

jy*WK:«. ^T©^*>?>m^3nSim«?r 1 mg* 
-CfPffiL. 2 5 0ml©3>f>1t-M3ft77X3 
tc An. fc&Tk? £ >m<o f V P >igjg (1.4 W/ V 
%) 2 5ml4^7 hTCjjn^.. 9 8 °C± 2 'C©5£®?S 
(CiSW. 2B^ffflttl^i-r-2.„ ?£ip&. N/27kK-ft^ h 'J 
■?i,M50m 1 *tx^ h-CttlASo ^C, }g^i 
U7x/'-*7$l/>©t''jy>il ( 1 W/V%) 

i onS^jjn^.. N/27k^b^- h 'j-5Ajg?g-c?aSb. 40 
lie *«j*-r & j^«it * <t -r * . Tk^gffi » «t©sc*» 

l*f4©»BXfi : C 5 6 x ( 6~7 ) ] /*K*i6 
H= C2 8. 0 5x (B-A) xf)/S+Si 
CCT. 

H : Tk^Sffl (mgKOH/g) 

A : im©?S^CSL/7£:N/2©7k^{b^- h 

?g©fi (m 1 ) 

B : g.t£.m<Dl&l£K.Wl>tcN/2(D7i<.miti- h 'J -?A7k 
7§fg©lS (ml) 50 
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f : N/2©?k^b^ h 'J 'i'ATkjgjg©^ r 5>*- 
S : S*f4©fi ( g ) 

[0059] (4) m.-xwrnx-fu^. co 

ASTM D3 4 1 8 -8 2«C*g»50r. ^#K^-«^7 

aa«rj»j^L/5t. <fc*m<*ifl«:«:. ^M^sitait^ffl 
i»rtw*saaKi o-c/#-c#?*ai,. ^-©®*i-ci# 
enfc d s c fl«©**®i» tr- * zmru&zmM u 
tc. Tik&mgm&atto-c. m ^-~m*T.m±m rs 

S C 5 2 0 0 J Lfc. 

[0060] ( 5 ) m^m&&MJ8.wio>mm&m 

®.m<D&m¥-iS]&® (dv) . &C>tiS^H?jBP*>f*Si¥ 
mm (dv) (dp) £©Jt (dv/ 

d p ) ». tfcSftffiWgKK (SALD2000 AM. 

fJ3£HK:i:-5»JS«:*J^-C«. H#t^ = 1 . 5 5-0. 

2 0 i . am&mmm= s^im. oy^vn ->tc. 
[0061] ( 6 ) &m¥m&m (dv) •&xm&sm 

(d v/d p) 

m&mwxmvmisk (dv), s^«^^&s 

( d v ) t®$k¥-Z)%t.m (dp) i©tb ( d v/d p ) 

$?, • 3-;V£-) KJ:0aC£Lfc. 

l7-^-»f-CCj:-SiiJ5£«. T7N--^-f-S= 1 OOjim, 

-r v h >n, »«= 1 0 %. auai^-ffl»= 5 0 

0 0 OilW^-Ctf 

[0 06 2] (7) Ux-jvm^- 

x= r (1+s/lOOp) 1 " -r 
tctc L>. r = > * ^ffl^SftSSttlmr© 376i (7)l-f 
l7-^1f-©ttSI»S : um) ©¥&. x=f*;W*# 
(urn), s = 3Tffl*S(*l 0 0Sfi§l$K:*t-rS->* 

^fflms<*©sRtragp» . p = -> * ^a^-(*©ss ( g / 

cm 3 ) p«. 1. 0g/cm 3 itt. x© 

[0 06 3] (8) S^SJg CO 

1 6tj(/^) ©SSa-^^iagf^fb'C^Si^K: 

x. ?ft?i\ou&.x-<Dm&ffl<ommm*mmu. urn. 
Sfctf>5»F B 'jfe(±Si(ffiu. -e©f^. eci§7-';>^--cEP 

(%) = (! Df^/ I Dm) xi 00 
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-VS 10-3-18) ZfUiK) > — SJKj-CfflEELTtt 
^s^r^-JS©^^**. gfc, Ei&^W:. v 

;l/SK£5i&iW©/S»*&K<t 

[oo6 4] o) *7-k>j hsa: ec> 
^»^<ti^«{cb-r. s^sa^^-tn^ffcEp:?: io 

(10) (%) 

?:50 •C©SJS«:g:^Ofctia7j<fflct>iCZ3ta)^. 7 2 B$ 

^iaix/cm. tm7k*g#>6§«£iR9tbiu s^rt© 
cowe*. m^<ommmm^m^x. wmy&m.m&*) 20 

f&iJ©fifi£ilJ/EU ^^^J©S*i Ufa. 
fc„ l-9->y;u«:o*3|5il'JSb. z<D^m*$m& 
[0 065] (11) Hift©3i§3H2tf¥tt 

suzmm-rzmmmzAti. igS3 5-c. ts^tsaso 
JS*fr^Sit (vi7-<xiss) -cEP^jgsa** 1 . 3t*±-c. 30 
h&sp©# 7- y # 1 5 %«T©@i!if £*«$-c # -s^ep 

iAttS!X3 j f y >f < >yf--7"8 1 0-3-1 

8) zttmzaxffl^tc. s^wta*. tt«T--^a 

ffiOCte<3#WT. E3&SA ^iiJ^fS. -5?. EP^© 
!S^&©#iIit£g|3K:f£#f- hML. 

«. ^©SC«C«fcO#tHTSC<h*i-C#-2>. a^En 40 

mt, s%tw¥i&&-cm\ t^\m.m>t>y^)u. 5 
0 0 ft^ccpl^/t. 

(%) = [ (A-B) /A] x 1 0 0 

a : 1000 om\)^hxbwmm<<t?%m&t.i.i<\ 

B: 7500-950 0fe£rEP^UTfciS$i!ft14fc:|fJj 
C: 5000-700 Oft*rEP^TkiIi»#tt{CP.IJ 

d : 4 5 0 ow^Txm®w&<<tv%m*m£.. 

[0 066] im&m 1 ] 50 
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(l) mfi#ffl^©!@83 

X*U>8 0. 5g|5SO*n -7?)17?>) U- F 1 9. 
5a5*>6ifeSS^tt#fif* (*#6ft£*fi^<*©itilT 
g=5 5-C) 10 0SB. *-*'>^7 >^ (=g{fc^tt 

st. iSd d d£ r # 2 5 j ) 6 sn. &nmwm (m±*®<t 
m±n. nsh& r^fn^^-^TRHj ) 195. y 

f — ;U-<>H2>0. 4 SB, t- Kfv';MJl'*^ , $> 
1. 0SP. RW^^f'JJl'ii^fJl'Vi'Oty? 
- (jRffi^Stt^IlittSl ffi,fcS : A A 6 . T g = 9 
4-C) 0. 58B£ffil£©»miEg-C»i#- iH^bfcfg. 
^^^TM^Ii^cfcO. l*)-#t&L/c. CCCC. 

tC^S?g^li= 15 (g/1 0 OgST ; 35'C) W 
±) 10gB£S5»D. tl^. jgMLT. JHSf«i^*I® 
S?Lfc. #fitfifflj£f5©gmt. T-<-C^S-C?f-o/i:. 
[0 06 7 ] (2) 7k^#ifcaH*©l« 
^ar-Y*>^g|7K2 5 OSPttlSft-v A (7j<^ 

tt^ffi^JStg) 9. 5gB£i§ftSUfc7k^K«:. ^*>£ 
}&>k5 OgPCCTK^b^ h 'J A (TK^tTJU* y^Jl) 
5. 8SP£^LiM<^®£»rFTifc*K^ttlb-C. 
7K^k-7^->'>Ana^ F (»7jc^©^S*^b«!i 

^D-f f) ^tJog^soMufc., c©^?K©isisf«. -r 

^rMS-Ctfo/c ±ie=icW F©*i@^^J*SALD 
(flifc&S^^S 0%^lffiffi) #0. 3 6wm-C. D 

,„ (ffl^«ts^w©9 o%mmm) &o. 8 Odmt* 

[006 8] (3) 3*&I*I 

±12(2) -CiiIS{b/c7j<M{bv^^->-j7Aaa^ Fftfcm 
t -■/5 1 ;U7';-^-+^- 2 -if)K4t7i- h (B 
« TMDN 3 0 3 VSj ) Irffllit, 15. OOOrp 

[0 06 9] (4) m.mm& 

±12(3) xmnotcmm&mi&wiwmftftimw mm 

7K^U-CS^Sft:^73#/c. fi^iSfEfciOff^n 
fctt^a^©?^^*^^*^^^^^, 5iE^^ 
^©pH^4«T«:bTSS5fe# (2 5*C, 10 

(c^^->^7k5 o o^m^xn^^v-itLx. * 
$^ts^-c4o , c-c- : g^^?ft,>. m-stm* 
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v ) «6 . 8 m mr* 9 . imW-^m ( d v ) /W&L 
TOfiS (dp)ttl. 2 2r*^/c B DSC»JS"CB: 

[0 07 0] (5) %fltfiJ<DSB£i 
n °D« rRX— 2 00 J ) 0. 6a5*aSftPL. 

/Co 

[0 07 1] (6) Mffimfe 10 
1 4 5°C-C$>o/Co £/c, C©3K«W©* 

/c tt»*aiec^-r. 

[0 0 7 2] [g8teW2] ffS)H4Ut*-#>^j 

rtoner yellow HG VP2155J: 
C. I. f^>MiP-180) 58B*H»BU 

(g/100gST;35t) £l±] ?;il^CiHW 

1 3 5°C"C*>o/Co *s*&si cc^-r, 

[0 07 3] [Wi«3] »*I»«*^#>IITJU* 
*tT 15 (g/lOOgST; 3 5 °C) « 

fiK*iM5£ U/c <h C 5 1 4 0 'Cr A o /c. 1 K: 30 

[0 0 7 4] [*Jfi094] ^fMi^J^>STJK 

[x*u>*c»T4*»« = 1 5 (g/lOOgS 
T ; 3 5'C) fiUJ tfflt^CifiWtt, 5U60»l<fcEJ 

ffJ*ffl^r®»«K%«jeufciC* 1 4 0°C-C£>o 
/c. JS^HC^to 
[0 0 7 5] [XNIM5] 

(1) 3 7^©^ 40 

^^a^^^v^r^+^x^^ui ut7 turn 
^fry;b C**u>fc#*rs;&§8S;fi= l 5 ($?/i 

OOgST ; 3 5°C) tUb) *«C*C4fitfftt, Hfli 

(3) Tte, x^v-Ol/y-J&JBlvr 1 5. 0 0 0 rp 
m<DHR»-C3 0»iaB»K»ffOr, 

astt*. ufcHJtaccAnr. 6 0-crtt 

£KJ£*5M&St!\ Sd4Efb*#a»l 0 0%KiiO/c 
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©ttff*ilfieOfc. C©S** <*8PP*«4« (d v) « 

6. 2Mmr^>o, (d v) /w&^-mt 

I(dp)ttl. 2 3TAo/c 0 
[0 07 6 ] (2) $/*JWD*Jflt 

Mr, y^M^^yu-h (ttilTg= 1 0 5°C) 

tt«s»o«m<Dttg». mztitcWim* saldm 

BH*dffU [ffljfcHSItt*. iS«&« r V A - 0 8 6 j ; 2 , 
2' -yi/trx C2-y^;u-N- (2-;W Ka*^ 

x*jP) -7*Ot^>7^ K) ] 0. 2aB«r&S*6 5 

[0077] ±iBrf#6n/cnr • s/x;mMSta 

5C<fcO*OpH*4«T«:UrKi56» (2 5°C, 1 0# 

3H»*5 o oa^jjn^-csx^ u -{ti/7kft»*!¥o 

/Co BK, Mr, ttBIBQ 

ilbtfor, @^^«ffl»(5to/cfg, (K««ccr4 5 

[0078] ccom^tm^z. tm^%Lm ( d v > 

36*6. 7 m mT'£> 0 , mn¥~mm < d v ) /<i£fc¥*3 
M(dp)3!)H. 2 1 "C^o/Co ^x^ffltM^l 

0. 0 2ymt^/c, S^tt^fflBftt-^iSS 

[0 0 7 9 ] (3) ^fltffll 

^;i4±ssl ffifn£ rRx-20 0j ) o. esism 

[0 08 0 ] [ttfftM 1 ] ^fMI*^*>S7;^ 

1 4 ; X^U>CC»-r4*|»*= 1 5 
(g/1 OOgST ; 3 5 # C) ti±D W^cCtW 

at, 9mw i i mvc Ltt^a h ^ -aaf3H*«*» 

/c 0 {#6n/cTOJ^fflOtSMg»Jtb/ciC5 
1 2 5'CC*-9/Co C^flOiIW. tt#tt*W< . 5 0 

•Cr7 2B*M«?*«. ^^H^bTC^/c e *S*«r^l 

OCt^To 
[0 08 1] 
[«1 1 



(12) 4363 2001-281909 



21 22 





/>/ 

O « ^ 

V ■ v*4 

■«N K 
r\ 


LO 
CM 
*t 


CD 
OO CM 

1 CM 
CO i—4 ^* 


s ^ ia 


ID 


K 

^ o . *! ^ - 

N — ^ — . o o ir> 


LTD 
CM 


1 CM 
t— CM CD 

. CD 

to h o in 


CD 
CD CM 
^ CM *-H 
i— 1 

Al VI 


W 
un\ 


^ N ^1 O ^ CM 


LO 
CM 


CM 

cd —5 1 CO 


CD CD 

CM ^ 


CO 
utTS 


**r\ M o " co 

pv tJ O UJ 


LO 
CM 


CD 
CO CM 

co * 1 CO 


CD CD 

^ CM ^ 

All VI 


MS 

w\ 


c ~ "! ^ 

m~ .§ __i e~~> 

IN lV\ 


LO 
LO 

OJ 
DC 


CO 
CO CM 

. 1 ^ 
CO • i to 


LO CD 
CO CM 

AH VB 


« 
mi/ 

UTS 


X 

8 CD ~ "* 00 

_i _2» — * o o ua 

<?\ U 
IN < 


LO 
CM 


CM 
OO CM 

1 t— 

CO — ♦ LO 


LO CD 
CM 

CM i— « -< 

All Vfl 




§Si« 
^ ^ tf a Eg 
-R >S ~ ~ 
UK leg J 

« mm. \ 


w 


o 

^ — 3 - 

•§ w 99 

@ ~ t£ <N 

m eh * ^ 

1 US gt H *g 

+> & m ^ ^ 


*s ftJl ^. & 

P S§ ** 

w j- £ a? 
«j « -> ^ m 

«c si in ttfc w 
m m * m m 
m 



[0 082] yY*y-t>v I- &ifi&ittFC. $ hiC, HSm&8L-C£l&te 



